We investigated the function and transmission of signals that regulate worker reproduction in the ponerine ant Diacamma sp. from Japan, in which the morphological queen caste is absent and a mated worker (gamergate) reproduces as a functional queen in each colony instead. An inhibitory effect of a gamergate pheromone has been inferred in this species, because virgin workers frequently lay eggs in colonies without a gamergate, but rarely do so in the presence of one. We restricted the movements of gamergates and workers in experimental nests: one group of workers always had a gamergate present; another group had no gamergate; and a third group could choose between having contact with a gamergate and avoiding contact. Only workers that had no contact with a gamergate were aggressive and developed ovaries with fully mature oocytes. The gamergate signal was thus nonvolatile and passed on only by direct physical contact with workers. Theoretically, there should be a gamergate-worker conflict over male production; however, workers apparently responded to the gamergate's presence by refraining from egg laying. The gamergate signal may inform workers of the presence of a gamergate who can police their reproduction. Even when given the opportunity to avoid direct contact with the gamergate and thereby escape its policing, the workers did not do so and never oviposited. This behaviour may be a kin-selected trait, which mediates workers' sterility and in turn enhances colony efficiency.
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Ants are highly eusocial insects, in which reproductive queens and nonreproductive workers are morphologically differentiated. However, ant workers often retain functional ovaries and can lay haploid (male) eggs parthenogenetically. Nevertheless, in many species worker reproduction is conspicuous only in orphaned colonies, that is, in the absence of the queen (Bourke 1988; Choe 1988; Hölldobler & Wilson 1990; Bourke & Franks 1995) . Evolutionary theories predict a potential conflict between a queen and her worker offspring over male-egg production in monogynous (single-queen) and monandrous (queens mated once) hymenopteran colonies (Bourke & Franks 1995; Crozier & Pamilo 1996) . Since hymenopteran females are more related to their own sons (r=0.5) than to brothers (r=0.25) and grandsons (r=0.25), a queen and workers will compete for the production of male offspring, if all other conditions are equal.
Queens inhibit worker oviposition by direct physical dominance and oophagy in primitively eusocial hymenopterans with small colonies such as polistine wasps (Spradbery 1973 (Spradbery , 1991 Itô 1993) , halictine bees (Brothers & Michener 1974; Fletcher & Ross 1985) , bumblebees (Free et al. 1969; Fletcher & Ross 1985) and ponerine ants (Nakata & Tsuji 1996; Monnin & Peeters 1997) . Such queen policing (sensu Starr 1984), however, will not be effective in ants that often live in large colonies. Therefore, it was thought that ant queens control worker reproduction pheromonally (e.g. Wilson 1971). Recently, several evolutionary biologists have challenged this idea and proposed instead a queen pheromone that is an honest signal communicating the presence of the queen rather than controlling the workers' fertility (West-Eberhard 1977; Seeley 1985; Woyciechowski & Lomnicki 1987; Ratnieks 1988; Bourke 1993; Keller & Nonacs 1993) . Irrespective of its ultimate function, the inhibitory effect of a queen pheromone on the workers' fertility is generally accepted among myrmecologists (Hölldobler & Wilson 1990; Heinze 1993; Bourke & Franks 1995) . The presence of weakly volatile cuticular hydrocarbon components is correlated with
